Evaluation of dual-labeled fluorescent DNA probe purity versus performance in real-time PCR.
Real-time PCR technology using dual-labeled fluorescent oligonucleotide probes allows for sensitive, specific, and quantitative determination of mRNA or DNA targets. Historically, dual-labeled probes have been the most expensive reagent in real-time PCR because of the postsynthesis high-performance liquid chromatography (HPLC) and/or gel purification steps required due to limitations in traditional synthesis chemistry. The recent availability of quencher reagents that allow the 3' quencher incorporation as part of the on-machine synthesis has presented the possibility that probes, when carefully synthesized, may be used without extensive postsynthesis purification. This would substantially reduce cost, making the synthesis of dual-labeled fluorescent probes affordable to any DNA synthesis laboratory. The Nucleic Acids Research Group (NARG) of the Association of Biomolecular Resource Facilities (ABRF) (Santa Fe, NM, USA) tested the hypothesis that now any DNA synthesis laboratory is capable of making quality dual-labeled fluorescent probes suitable for real-time PCRs without the need for postsynthesis purification. Members of the DNA synthesis community synthesized dual-labeled human beta-actin probes and submitted them for quality and functional analysis. We found that probes that were at least 20% pure had the same efficiency as those near 100% purity, but the sensitivity of the assay was reduced as the level of purity decreased.